Introduction
Jaundice is a common symptom in newborns, either physiologically or due to the incompatibility of the ABO/Rh group. However, if choluria or hypocholia accompany jaundice, the most frequent causes of cholestasis should be suspected, such as biliary atresia (BA) and idiopathic neonatal hepatitis 1, 2 . It is estimated that the worldwide prevalence of BA ranges from one in every 6000 to 19,000 live births: specifically in Taiwan of 1:6000, in the U.S. of 1:12,000, in Europe of 1:18,000, and in Canada of 1:9000. This condition occurs worldwide but is more frequent among females and in Asian countries 3 . In the first weeks of life, children with BA, in addition to jaundice, show regular appearance without affecting their growth and development, which leads parents and relatives to underestimate this condition. The diagnosis and treatment of BA should not be delayed since its prognosis depends on timely and effective treatment 4 . Roux-en-Y hepatic portoenterostomy or Kasai procedure is the technique of choice as a palliative treatment 5, 6 . The age at which this surgery is performed is the most important prognostic factor for survival; for example, it is estimated that 60% of cases intervened within the first 90 days of extrauterine life will restore bile flow.
In contrast, cases not detected at a shorter time, or in which there is no adequate restoration of bile flow (total bilirubin > 2 mg/dL) despite Kasai surgery will develop biliary cirrhosis and short-term complications. Unfortunately, most patients in this situation will die before the second year of life, unless a liver transplant is performed [7] [8] [9] [10] [11] [12] [13] . In several countries with a high incidence of BA, such as Taiwan and Japan [14] [15] [16] [17] [18] [19] , a stool color card (SCC) for the screening of patients with suspicion of BA was created since the 90s to decrease the detection age of children with BA. The original card was described by Matsui and Dodoriki 20 and initially included eight colors marked from 1 to 4 as an abnormal acholic stool. Subsequently, in Taiwan, Chen et al. 21 modified it with the inclusion of six photographs of the stool of different colors, labeled as acholic, hypocholic, and pale yellow for patients with suspected cholestasis; and normal when stools were yellow, brown, or green. The parents were trained to observe the stool of the children during the first month of life, choosing the corresponding number on the card according to the color of the stool. The acholic stool marked on the color card with numbers 1, 2, and 3 was established as abnormal and strongly suspected BA, from which it was determined that all these children should go to the emergency department to make the appropriate diagnosis. With this measure, the age at diagnosis and surgery was reduced from 47 days to 43 days (p = 0.028) [21] [22] [23] [24] [25] [26] [27] . In Mexico, as of January 2013, the SCC (Fig. 1) was added to the National Health Card (NHC) to carry screening of children with BA. In this context, it is considered that timely detection should provide the opportunity to perform surgery at a younger age, with which the probability of restoring bile flow will be more significant, preventing the progression to liver damage.
The objective of the present study was to determine the impact of the SCC implementation by comparing the reference time of patients seen in two specialized hospitals, as well as the age at when Kasai surgery was performed in children with BA. Furthermore, to assess the knowledge of parents of children with BA on the interpretation of the SCC, a questionnaire was applied during the children hospitalization.
Methods
A comparative study was carried out in two periods. Children diagnosed with BA who had been sent for diagnostic confirmation to two reference hospitals of the Mexican Social Security Institute (IMSS) (IMSS, for its Spanish acronym) were included the Hospital de Pediatría del Centro Médico Nacional (CMN) Siglo XXI and the Hospital General Gaudencio García, at CMN La Raza. The period of recruitment of patients was between January 2010 and June 2015. Patients were included when they met the following criteria: confirmed diagnosis of BA that is children with jaundice and acholia in whom absence or decrease in the size of the
Resultados: En 59 niños no hubo diferencias en la edad al diagnóstico (75 vs 70 días) ni en la edad al momento de la cirugía (84 vs 90 días) entre antes y después de la implementación de la TCV. Solo el 30% de los padres recibieron información del uso de la TCV y solo el 38% identificaron las evacuaciones anormales. Conclusiones: Este estudio no mostró cambios en el tiempo para la detección oportuna de AVB mediante el uso de la TCV. Por lo tanto, es necesario reforzar el programa en los tres niveles de atención en nuestro país.
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gallbladder was demonstrated, a histopathological result compatible with BA, and a transoperative cholangiography with the lack of bile flow to the duodenum 28, 29 . To measure the impact of the implementation of the SCC, children were divided into two groups: the first consisted of patients referred from January 2010 to December 2012 (first period), to whom the SCC was not granted; the second group was those referred from January 2013 to June 2015 (second period), to whom the SCC was granted.
Only the mothers of the hospitalized patients during the second period were questioned to determine the knowledge of the SCC. The application of the questionnaire was during the hospitalization, within the first 24 In both groups, the following information was obtained from the clinical records: sex, elements for the confirmation of the BA diagnosis (transoperative cholangiography, histopathological study, jaundice, acholia, and absence or decrease in the size of the gallbladder), age in days in the time of reference to the third level of care, age at the time of diagnosis, and, where appropriate, age at the time of Kasai surgery.
Statistical analysis
The variables with a qualitative measurement scale are expressed as absolute and relative frequencies; in the case of quantitative variables, they did not present a normal distribution, so they are presented as medians and minimum and maximum values. The comparison between groups was performed with the Mann-Whitney U-test and the χ 2 or Fisher's exact tests. Values of p <0.05 were considered statistically significant. The statistical package SPSS V.20 was used for the analysis.
Results
During the study period, 61 children with a diagnosis of BA were identified, with an incidence of 6-20 cases per year (Fig. 2) . Two patients were excluded because they underwent Kasai surgery at the second level hospital. Thus, in this study, the results of 59 patients are described. In the first period, before the incorporation of the SCC, there were 27 cases (70% male), and in the second period, after the implementation of the SCC, there were 32 cases (56% male). Regarding Kasai surgery, it was performed in 29 of the 59 cases (49%), without showing differences between both periods (p = 0.8); the rest of the cases were not operated because they were referred after the third month of life (Table 1) . Table 2 compares the characteristics of the reference process, diagnosis, and surgical treatment in the second period, considering whether the patients had undergone Kasai surgery. The median age of referral to the third level hospital was 76.5 versus 86 days (p = 0.3), the age at diagnosis was 71.70 days (p = 0.7), and the age of surgery was 82 versus 90 days (p = 0.4), respectively, without showing a significant difference between periods. In patients who did not have the Kasai surgery, the reference age and diagnosis were higher in the second period (Table 1 ). 
DETECTION OF BILE DUCT ATRESIA VISUAL COLORIMETRIC CARD
This card was designed to identify bile duct diseases and prevent irreversible damage to your child's liver within 30 days of life.
You can use it between 7 and 30 days of your child's life, comparing the color of his stool with the colors of this card.
When you notice that the color of the stool is equal to or parallel to squares 1, 2 or 3 of the card, this is ABNORMAL. DO NOT WAIT, immediately take your child to the PREVENIMSS module of your family medicine unit, where they will request laboratory analysis and assessment by your family physician.
If necessary, your family doctor will send your child to the specialist doctor to continue your child's care.
The health and well-being of your child depends on being treated on time!
ABNORMAL
NORMAL
Questionnaire to parents
The mothers of the children with BA (32) of the second period were interviewed: 97% (31) answered that they received the NHC in their family medicine unit within the first 5 days of life. However, only in 12 cases (37%), the SCC was included in the study. Of these 12 with SCC, 11 parents (91.6%) said they knew how to detect and what to do if they identified abnormal stools.
It should be noted that when a subanalysis of these 32 patients was made, no difference was detected between those who had or not the SCC concerning the reference age, the age of diagnosis, and age at of the surgery (Table 2) .
Discussion
In our study, we observed that the inclusion of the SCC to the NHC had no impact on the reference age, the age of diagnosis, or the age of the surgery in patients with BA. Unlike our results, with the incorporation of SCC in other countries, an increase in detection before 60 days of life has been demonstrated, from 72.5% to 97% of cases (p = 0.004) [19] [20] [21] [22] . The same happened in another more recent study, in which after the implementation of the SCC in a cohort of 349 patients, Kasai surgery was performed in the majority at 59 days, and only in 20%, this surgery was carried out after day 90 [8] [9] [10] [11] [12] [13] .
There is little information regarding the long-term results after the start of these programs for the screening of BA. What is known has been obtained from countries with a high frequency, such as Taiwan, wherein the effectiveness of the SCC in 277 children at 5 and 10 years after starting the program was evaluated retrospectively in 2011, finding a decrease in the age of surgery in 93% of their operated cases before the 60 days of life. These results show that the process of assimilation of the new strategy for the earlier detection of BA is progressive. It should be noted that initially, before the dissemination of the SCC, a pilot study was conducted. Promotion and training were given to parents and health personnel to identify the color of the stool.
It should be considered that the age at which surgery is performed is the most important prognostic factor for the survival of children with BA, since about 60% of those operated within the first 90 days of life restore biliary flow [22] [23] [24] , even when liver transplantation has been recognized as the treatment of choice in patients with terminal liver disease. In countries as Mexico, where the possibility of transplantation is low due to the lack of donors, limited medical resources, and the high morbidity and mortality in this age group, most of these cases die while waiting for a liver. Therefore, the timely detection of patients with BA and early Kasai surgery is the most effective strategy to reduce mortality 20, 21 . However, our study showed that the incorporation of the SCC into the NHC did not impact on the timely diagnosis and early treatment of children with BA after 2 years of its onset. The success of this program in other countries has been based on sufficient personnel who provide training to parents on the use and identification of feces in the SCC, 24-h telephone communication in case of suspicious BA, and extensive coverage of the SCC. It is clear that the SCC in other countries has been used and almost 20 years after its incorporation the desired impact has been achieved, reducing the number of days until diagnosis and surgery in children with BA. In Mexico, this program has just begun. In 2012, the clinical practice guidelines for the detection and reference of patients with BA were published 22 , and in 2013, the SCC was incorporated into the NHC. Recently, the platform was implemented nationwide for the notification of suspicious cases of BA. At the present day, in the IMSS and the Ministry of Health, the creation of a critical route for the diagnosis and treatment of BA is underway. In this guide, all patients with suspicion of BA will be considered as "urgent" for their timely detection and referral (before 45 days of life) to the second and third level care units. With the above, the goal is to treat the complications inherent to this pathology on time, hoping that progressively more patients will be detected at a younger age. In the medium term, a new evaluation will have to be carried after maximizing national dissemination with training programs and updating the responsible personnel in the different levels of care. The strengthening of communication between pediatric services, epidemiology, and family medicine units for the recording, monitoring, and follow-up of cases should have better results.
Within the limitations of the study, we have that the period in which it was carried out is too short to measure the impact of BA detection. Considering that the study was conducted in two reference hospitals of high specialty, the number of patients seems to be very limited, so there could be patients with BA who underwent surgery at another level of care and was not referred.
In our study, there was no change in the timing of the diagnosis and treatment of children with BA after the implementation of the SCC. Therefore, it is necessary to reinforce the program through coverage and delivery of the NHC with SCC, as well as promotion through posters, brochures, and even television campaigns to reach the majority of the population. 
